The chicks in Group II were taken off sulfa drug treatment and within 5 days the infection reappeared. Drinking water containing 0.1 per cent sodium sulfathiazole was again supplied for one week and the epidemic was checked with a 2 per cent loss. After a second week without treatment another outbreak of the infection occurred, and the chicks were returned to still another week of sulfa drug treatment. At the same time, the battery was thoroughly cleaned and disinfected, and no further losses occurred after discontinuance of the treatment.
STUDIES ON COMPLEMENT FIXATION WITH MYCOLOGICAL
MATERIAL.
Margaret Hotchkiss, Department of Bacteriology, University of Kentucky, Lexington, Ky. A fungus obtained from material aspirated from the bronchi of a patient and identified as a Sporotrichum sp. was used to prepare a vaccine. After prolonged im-40J munization of rabbits, serum was produced which could be used in complement-fixation tests. Paper-filtered cultures of fungi were used as antigens after the anticomplementary activity had been titrated. By the use of a constant amount of antigen and graded dilutions of serum, complement fixation was obtained with the homologous organism, and slight fixation with unrelated fungi. Geotrichum sp., Penicillium notatum, and Trichophyton gypseum have been tested. On the other hand, a strain of Sporotrichum schenckii gave complete fixation with 0.005 ml of antiserum, but partial fixation with 0.001 ml of antiserum, although the homologous organism gave complete fixation. Mold amylases as saccharifying agents have been widely employed in the Orient, as in the production of Japanese sake, in Europe in the amylo process, and to a limited extent in the United States. The disadvantage in the use of mold amylases, as generally produced and employed, lies in the difficulty of producing the amylases in quantity, free of bacterial contamination, by surface culture methods.
Studies on submerged culture of molds have shown that such cultures could be grown free of bacteria, making them especially adaptable for use in the conversion of grain mashes in a continuous fermentation process. Investigations to determine the optimum deep culture growth conditions for maximum amylase production, with the selection of the most suitable strains of mold for amylase production, were conducted. Twenty-one strains of molds of This technique, which was devised for the pilot testing of chemotherapeutic agents against bacterial infections of the chick embryo, is briefly as follows: The shell over the air sac is removed, and the shell membrane is stripped from the underlying chorio-allantoic membrane. The embryonic sacs are then clearly seen, and selective or combined intravenous, intrayolk, intraamniotic or intra-allantoic injections or aspirations may be made accurately. Five one-hundredths ml of fluid may be inoculated into very small allantoic venules, or blood may be aspirated using a very sharp 27-gauge needle and a 0.25-ml tuberculin syringe. The open end of the egg is sealed with two layers of Scotch tape through which the embryo is visible, permitting ready determination of its death without candling. During incubation substances may be applied to the membrane by passing a fine needle through the tape or may be aspirated from the embryo by removing the tape.
The results of intravenous injection of chick embryos with human tubercle bacilli will be published separately. Sharp end points in mortality with varying concentrations of promin, sulfathiazole, and other drugs and consistent body fluid levels of promin and sulfathiazole were obtained in embryos by this technique. were examined for in vivo and in vitro activities against pneumococci and Friedlander's bacilli and for the effects of p-aminobenzoic acid on these in vitro activities. The in vivo activities of these drugs were not promising. None of the compounds were so active as sulfanilamide against infections with either pneumococci or Friedlander's bacilli.
In vitro many of the sulfanilanilides showed high activities against the pneumococci, some 15 of the compounds having approximately the same activity as sulfathiazole. The position and nature of the substituent were important factors in determining this activity, the most effective points of substitution being the 3' and 3', 5' positions and the most effective substituents being halogen, cyano-, or nitro-groupings.
In vitro activities against Friedlander's bacilli were uniformly low. None of the sulfanilanilides were significantly more effective than sulfanilamide, the least active of the common sulfonamides; most of the compounds were less active.
Wherever tests were possible, the activities of the sulfanilanilides against Friedlander's bacilli were uniformly blocked by p-aminobenzoic acid. However, the activities of many of these drugs against the pneumococci were either not at all affected by p-aminobenzoic acid or were only partially antagonized. When a 4-hour culture of Staphylococcus is exposed to an adequate concentration of penicillin, the number of viable bacteria in the culture decreases progressively and regularly during the first 2 hours of exposure. The Staphylococcus used in these experiments was inhibited by 0.06 U of penicillin per ml. Addition of 1.0 U per ml to a 4-hour culture gave the effect described above.
The effect of short exposure to Staphylococcus to penicillin was tested as follows: To a 4-hour culture, penicillin was added in an amount sufficient to yield the desired concentration. The culture was returned to the incubator at 37 C. After a predetermined interval the culture was removed, an appropriate amount transferred to a centrifuge tube, and centrifuged for five minutes. The supernatant was pipetted off, replaced with warm broth, and the culture recentrifuged. The second supernatant was removed, replaced with an amount of warm broth equal to the original volume, and returned to the incubator. When the culture was exposed to 1.0 U of penicillin per ml for 5 minutes, or 0.06 U for 30 minutes, there was no appreciable killing of bacteria. However, on reincubation of the culture, growth was resumed only after a period of 3 hours had elapsed. It then proceeded normally. The influence of starvation on the development of immunity in mice after vaccination with a formalinized Western equine encephalomyelitis mouse brain virus was studied. Immunity was determined by the development of cerebral resistance and of neutralizing antibodies. The latter was quantitatively determined by the method of serum dilution as well as the usual method employing undiluted serum. Mice were tested 2 weeks after the initial dose of vaccine.
The well-nourished vaccinated mice resisted between 100 and 200 times more virus intracerebrally than did the underfed animals. The test for neutralizing antibodies likewise showed a significant difference between undernourished and well-nourished mice, the well-nourished animals neutralizing between 10 and 100 times as much virus as did the starved mice. The serum of the adequately nourished animals could be diluted between 3 and 8 times more than could the serum obtained from the undernourished mice and still neutralize the effects of a constant amount of virus ( A mutant of Aspergillus niger (Van Tieghem) was produced by irradiation with soft X-rays. The mutant differed from the original culture in appearance and in growth characteristics. Experiments were conducted to show differences in metabolism which might exist between the two. Flasks containing a modified Czapek's liquid medium were inoculated with both irradiated and nonirradiated A. niger. At regular intervals quantitative determinations were made of the amount of citric acid produced, the amount of sugar utilized, and the weight of the resulting mat.
That the metabolism of the two forms differs and that the mutant is more efficient in the production of citric acid are evidenced by the fact that at the peak of production the mutant produced 50 per cent more citric acid, with the consumption of less sugar, than did the original organism. The mutant also grew more slowly and produced less mat. The ratio of citric acid to weight of mat was larger for the irradiated culture; also, the ratio of mat weight to sugar utilized was greater for the mutant. Following the isolation of a bacteria-free culture of Trichomonas vaginalis by Trussell in 1939, several investigators reported the use of penicillin in obtaining pure cultures of this parasite. Since gram-negative species are, for the most part, resistant to the action of penicillin, this purification technique is limited in use. The chance contamination of a pure culture of Trichomonas vaginalis with Escherichia coli and Staphylococcus aureus and the subsequent attempts to repurify it with 10 units per ml of penicillin indicated that this procedure had a limited application since the gram-negative species could not be eliminated from the mixed culture. Cultures of Trichomonas vaginalis contaminated with gram-positive and gram-negative bacterial species were purified by the addition of 25 units per ml of streptomycin after 10 hours' exposure at 37 C. Subcultures were made in a cysteine, peptone, liver infusion, maltose medium. The exposure time for purification was reduced by several hours by employing a higher unitage of streptomycin. Crude streptomycin preparations and crude filtrates were used with success in purifying cultures of this parasite.
RAPID ASSAY METHOD BASED
Rapid purification of cultures of Trichomonas vaginalis was obtained with streptomycin. Its application in the examination of vaginal discharges in acute or subacute trichomonas vaginitis, as reported by Johnson (Science, 102, 126), has added advantages. Of 17 isolates previously identified as Rhodospirillum rubrum, 15 required biotin; 2 did not grow in the synthetic medium. All 34 isolates of Rhodopseudomonas palust-ri8 required p-aminobenzoic acid. Fourteen of the 15 isolates of Rhodopseudomonas capsulatus required thiamine; one did not grow. All 20 isolates of Rhodopseudomonas gelatinosa required biotin + thiamine; the 17 isolates of Rhodopseudomonas spheroides required biotin + thiamine + nicotinic acid. Twenty-one additional miscellaneous unclassified isolates were assigned to the proper species on the basis of vitamin requirements.
In later work the sole organic constituents of the medium were synthetic malic acid and Na-acetate. For good growth with these relatively pure compounds a complex assortment of trace elements had to be supplied. The very favorable effect previously observed of natural amino acids and protein hydrolyzates was found to depend largely on their content of essential trace elements; otherwise the utilizable amino acids presented no advantage over the better N-free C and H sources. Atypical reactions of suspected food poisoning staphylococci may have been caused by the use of unsuitable bacteriological technique. Using the cultural methods described by the senior author (see below) in studying local outbreaks, all incriminated strains of staphylococci produced orange pigment, clotted blood, fermented mannitol, and produced considerable zoning of the Stone type when tests were made at the time of isolation. The direct coagulase test was positive in 2 hours in food containing 231, 000,000, in 7 hours in food containing 750,000, staphylococci per gram. The complete bacteriological examination took 48 hours. There was no interference from other bacteria. Strains with similar reactions and with similar degrees of Stone zoning were isolated from the nasal cavities of suscepted vectors. After an outbreak, handlers were instructed in hygiene and subsequent food was tested to be sure that the measures were effective. Cultures were also made on bacto violet red bile agar for coliforms and on Chapman's tellurite streptococcus medium to check on personal hygiene. teins and foods has been extended to include the assay of tyrosine. The method is based upon the quantitative response of Lactobacillus delbruckii LD5 to increments of 0 to 100 lOg of tyrosine as measured by titration of the lactic acid produced during growth with standard alkali. The reliability of the method is supported by the good agreement of values for different amounts of sample assayed, reproducibility of values on repeated assay, and the quantitative recovery, within the usual microbiological variation of 10 per cent of tyrosine added to proteins prior to hydrolysis. As much as 50 per cent of the tyrosine in foods with a high carbohydrate content may be lost due to humin formation if hydrolysis with acid is employed. Such losses do not occur if hydrolysis is conducted with alkali and, therefore, the latter is routinely applied to all natural materials. Either acid or alkali can be used to hydrolyze purified proteins. The microbiological tyrosine values for the 15 natural materials and 7 purified proteins assayed are in fair agreement, in most instances, with chemical values on similar substances cited in the literature. The bacterial count of raw milk was not affected by the presence of 1:500 to 1:25,000 dilutions of alkyldimethylbenzyl-ammonium chloride, upon incubation at either 10,20, or 37 F. However, 1:500 and 1:1,000 dilutions of the germicide caused an immediate, appreciable reduction in the initial count of the milk. Less acid was produced in the treated milk during incubation. This was especially noticeable with the higher concentrations of the germicide.
A MICROBIOLOGICAL METHOD FOR
The lower acidity in the treated milk is assumed to be due to the inhibition of the gram-positive acid-forming organisms by the alkyldimethylbenzyl-ammonium chloride. The graxn-negative rods are not inhibited and this accounts for the high bacterial counts. Qualitative evidence for this was obtained by identification of the organisms growing under the various conditions of test.
Concentrations of surface-active cationic germicides varying from 1:500 to 1:20,000 can easily be determined in milk by titration with duponol PC in the presence of bromphenol blue.
FUNGUS DETERIORATION TESTING.
A CHEMIST'S CONTRIBUTION. Jack Marshall, Advance Solvents and Chemical Corp., New York. Several recommendations are made: (1) The use of an agar medium consisting chiefly of mineral nutrients, some sugar, but no peptone. The use of both primary and secondary potassium phosphates automatically creates the desired solution having a pH of about 6.8 without adjustment with acid or alkali. The medium contains in 1 liter of water: 1 g ammonium nitrate, 0.75 g dipotassium hydrogen phosphate, 0.75 g potassium dihydrogen phosphate, 0.5 g magnesium sulfate, 10 g brown sugar, and 10 g agar. Reasons were given for the importance of this combination of ingredients, and comparison was made with other test media.
(2) Inoculation of the medium before pouring into petri dishes, allowing a considerable saving of time and material, and producing a smooth fungus mat; this eliminates the pipette entirely. (3) Modified pipettes for individual inoculation. (4) Suggestions for incubator construction, and details for inverting petri dishes during incubation. The development and reasons for these recommended changes were discussed.
OBSERVATIONS ON ANTIMICROBIAL ACTION oF 2,3-DICHLORO-1 ,4-NAPHTHOQUINONE, AND ITS REVERSAL BY VITAMINS K. D. W. Wooley, Rockefeller Institute for Medical Research, New York. 2,3-Dichloro-1,4-naphthoquinone, an antifungal agent now in practical use, has been recognized as an analog of vitamin K. This substance has been found to be exceedingly toxic to yeasts and moderately harmful to the growth of bacteria. Its effect on yeast was reversed competitively by vitamins K over a limited range of concentration. Although the effect on the growth of bacteria was not influenced by vitamin K in the form of 2-methyl-naphthaquinone, it is probable that this was due to Further studies have been made to augment the preliminary work on benzenesulfonic acid derivatives (J. Bact., 49, 575). 3',5-Dibromosulfanilanilide, which is unaffected by the presence of PABA, was found to be highly effective against such pathogens as pneumococci, meningococci, gonococci, hemolytic streptococci, staphylococci, Ducrey's bacillus, strains of Brucella and Clostridium, Vibrio cholerae, Listerella monocytogenes, and Actinomyces
bovis.
A MICRO-PLATE METHOD FOR PENICILLIN ASSAY. Edith R. Jackson, American Cyanamid Co., Stamford, Conn. A method is presented for the microbiological asay of penicillin wherein a standard solution and a sample of blood or other body fluid are titrated simultaneously for inhibition end points against group A Streptococcus, strain C-203. The test consists of a series of dilutions of the sample in blood plus streptococcus-seeded agar, totaling 0.5 ml, in flat-bottom shell vials of 18-mm diameter. The micro-plate test requires no subculture, can be performed without strict sterility, and appears to be more sensitive than other tests now frequently used. The purpose of the tests was to find a germicide which will render light fabrics, to be worn next to the skin, sterile and germicidal after a great numberof washings. Over 250 germicides were tested. All compounds were previously studied for toxicity, presence of skin irritants, and cutaneous sensitizers.
A METHOD FOR RESTORING AND MAIN
First, toxicity tests and minimum lethal dose determinations were made on the compounds. Then, intradermal animal injections and patch tests on human skin were conducted for the presence of skin irritants and cutaneous sensitizers. The patch test method used was that recommended by Drs. Louis Schwartz and Samuel Peck of the U. S. Public Health Service. It consists in applying a patch on a minimum of 200 individuals for five days, observing the skin after removal and the following 2 days, and applying a similar patch for 48 hours 10 days after removal of the first one.
Out of 250 compounds, 7 only were acceptable because of their low toxicity, and among these 5 were eliminated as skin irritants and cutaneous sensitizers. One compound which is not a skin irritant was found to be a cutaneous sensitizer. Only one is neither a skin irritant nor a cutaneous sensitizer, even at concentrations higher than the normal concentrations of use.
The patch test method indicated that the only satisfactory one for lack of toxicity is a long chain mercurial compound (lactoxyphenylmercuric ammonium lactate) which renders light fabrics germicidal after as many as 40 washings. The purpose of this study was to investigate the influence of chemically pure synthetic compounds of high estrogenic potency on experimental infections in laboratory animals. Rats and mice were treated with two'highly active racemates of benzestrol, a synthetic estrogen, for 10 days prior to infection. The mice were then infected intraperitoneally with a virulent culture of Diplococcus pneumoniae, type I, and the rats were infected intraperitoneally with a virulent strain of Treponema equiperdum. The courses of the infections were compared with similar infections in untreated controls.
INFLUENCE OF SYNTHETIC ESTROGEN UPON

PROCEEDINGS OF LOCAL BRANCHES
Although the estrogens gave no marked protection against either infection in mice or rats, the degree of prolongation of survival following infection appears to be significant. Female mice, infected with D. pneumoniae, lived 40 per cent longer than the controls, and male rats, infected with T. equiperdum, survived 60 per cent longer than the controls. This increase is sufficiently significant to warrant further investigation.
HEAT-LABILE SOMATIC ANTIGENS OF-SHI-GELLAB. A. J. Weil and M. M. Binder, Lederle Laboratories, Pearl River, N. Y. Two recently described non-mannitolfermenting strains of Shigella, S. sp. Sachs Q454 (from India) and S. sp. Wakefield (described by Berger in England) are distinct in their cultural behavior and in their heat-stable, type-characteristic antigen. However, they have in common an antigen which is destroyed by boiling. Similar observations have been made by Braun on Flexner bacilli and by Kauffmann on colon bacilli. Details will be reported in a forthcoming paper in the Journal of Immunology (1946) . Jean Broadhurst, Professor Emeritus, Teachers College, Columbia University, New York. The throat inclusion bodies previously reported in man by the author and several associates have been found in scrapings or teased preparations from the tongue, inner cheek, or genital area of slightly over onethird of 50 freshly killled white rats. Although inclusion bodies were observed in a few of the 20 rats on normal diets, the incidence was three times as high in the 30 rats on diets deficient in protein, calcium, or vitamins A, B1, D, or G. The incidence was four times as high in rats deficient in A or D; and the inclusions were much more numerous in four of the vitamin-A-deficient rats than in any other rats.
The number of rats examined is too small to warrant any conclusion regarding the relation of the diet to the incidence of these inclusion bodies. Of greater interest is the fact that the five laboratory workers in one laboratory handling most of the positive rats were all strongly positive for these inclusion bodies, suggesting a rat-man relationship for this virus not heretofore recognized. A skin reaction to tuberculins which appears within 6 hours and may or may not last for 24 hours or more has been described by McCarter and Watson. The speed with which a reaction appears and reaches its maximum has now been shown to depend upon variation in the host; the reaction appears regardless of whether heated or unheated protein has been used. The proteins employed had been prepared from both heated and unheated tubercle bacillus culture filtrates by ammonium sulfate frac-tionation. Most of the experiments were done with a native protein homogeneous ultracentrifugally (determined by Dr. Ellen Bevilacqua) and serologically. The 6-hour reaction (early phase) was produced by very small doses of tuberculin, and, if sufficient amounts of protein were used, the early inflammation continued to increase without a break to give the usually observed manifestations (later phase). (That the early phase can be produced with less tuberculin than will elicit the later phase must be borne in mind when testing various tuberculins for qualitative activity.) The external characteristics of the early and later reactions are the same. All adults tested showed these early reactions, but in experiments with Dr. Elinor F. Downs newborn babies and about half of the young children tested failed to respond. By reading tuberculin tests early the percentage of recorded reactors would be greater, but the test would be no more specific since it was given by young children with active tuberculosis, some with primary calcified tuberculosis, and some with no chest lesions as shown by The ingredients of the culture medium have a profound effect upon the cultural reactions of staphylococci. When conditions are most favorable for chromogenesis they are also, with minor adjustments, most favorable for coagulation of blood, mannitol fermentation, and the Stone reaction. The most satisfactory combination, in grams per liter, was mannitol, 10; agar, 15; gelatin, 30; tryptone, 10; anhydrous K2HPO4, 5; lactose, 2; yeast extract, 2.5; and NaCl, 75. Incubation is for exactly 48 hours. Both Staphylococcus albus and Staphylococcus aureus, but no other bacteria, except "Streptobacillus," grow on the medium. Orange staphylococci rarely fail to clot blood and white colonies rarely clot blood,
